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Tackling Data Science Challenges at JPL
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. . . How NASA's Search for ET
AJPL is engaging Data Science and Al / ML Relies on Advanced AT

technologies and methodologies across
science, engineering, and mission operations

Really, Really Big

AJPL has a Data Science Working Group  Data
focused on building and implementing an el

Institution-wide strategy for Data Science
and Al / ML

AOver 50 pilot projects, larger projectized
efforts, plus partnerships and events.
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Data Lifecycle Model for NASA Missions

From Onboard Computing to Scalable Data Analytics

Emerging

Solutions

A Next-
Generation
Flight
Computing

A Onboard Data
Analytics

L

Observational Platforms
and Flight Computing

Emerging Solutions
Intelligent
Ground Stations

A Agile Mission
Operations

Ground-based Mission Systems
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SMAP (Today): 485 GB/day NISAR (2021): 86 TB/day

Scaling Pressures Expose the Need for an
Integrated End-to-End Data and
Computational Architecture

Emerging Solutions

A Data-Driven
Discovery from
Archives

A Scalable
Computation and
Storage

Interactive Analytics and Visualization and Decision Support



First time machine learning has been used to find previously unknown
craters on the Red Planet

Top 1131 classifier candidates
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A COSMIC is a capability to monitor
the entire Martian surface for
transient science events, targeted to
future onboard use

A Tested on a 112,000 image database
to search for fresh impacts

A Machine learning can help
accelerate scientific discoveries

A NASA/JPL Press release picked up by
Universe Today, Analytics Insight, Vice,
NPR, and Google Space News

First new discovery found

CTX id: B19_017109_1777_XN_02S J00OW CTX id: G23_027025_1765

Date: 2010-03-21
Probability: 0.08

Can you
find the
fresh impact
in this
image?

Date: 2012-05-02
Probability: 0.99

COSMIC (Pl Lukas Mandrake. Kiri Wagstaff, Gary Doran, Steven Lu, Umaa Rebbapragada)
COSMIC = Capturing Onboard Summarization to Monitor Image Change




Al and ML Applied to Earth Science

Deep Learning for Machine Learning Assist to
Methane Point Source Detection Predicting Hurricane Intensity

Reduced latency from Improved forecasting in the
Atlantic basin to >70%
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Vision for the Future of Autonomy at JPL

A Space exploration involves spacecraft operating in harsh and
unforgiving environments

A JPL is pioneering resilient, self-aware, and autonomous systems
able to weigh risk and make decisions locally to ensure that
tomorrowds missions are a success

A Key characteristics of future missions:

A Goal-directed operations, allowing operators to focus on objectives and
oversight

A Self-sufficient planning, scheduling, and control, including management
of resources and redundancy, and recovery from anomalies

A Real-time assessment of situations given set of objectives and utilizing
models of system and environment

A Capabilities for learning and model adaptation based on observations of
system and environment
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Key Capabillities for Autonomous Systems
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